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Abstract 

PROBLEM TO BE SOLVED: To provide an AC power generator for a vehicle, which has improved heat 
radiating capability in a rectifying device. 

SOLUTION: In a rectifying device of an AC power generator, fins 11,21 in the shape radially extending 
toward the external circumference side from the rotating shaft side are provided at the surface of a 
positive side heat sink 10 and negative side heat sink 20 opposing to an absorbing window, and the 
holes 1a, 2a are bored to each heat sink 10, 20. Accordingly, the cooling wind flows smoothly through 
the fins 11,21 and through-holes 1 a, 2a with the mutual effect of the radial fins 11 , 21 and through- 
holes 1a, 2a, and thereby the cooling performance can be improved without increase of airflow 
resistance. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an AC power generator for a 
vehicle, which has improved heat radiating capability in a rectifying device. 
SOLUTION: In a rectifying device of an AC power generator, fins 11, 21 in 
the shape radially extending toward the external circumference side from 
the rotating shaft side are provided at the surface of a positive side heat 
sink 10 and negative side heat sink 20 opposing to an absorbing window, 
and the holes 1a, 2a are bored to each heat sink 10, 20. Accordingly, the 
cooling wind flows smoothly through the fins 1 1, 21 and through-holes 1a, 
2a with the mutual effect of the radial fins 11, 21 and through-holes 1a, 
2a, and thereby the cooling performance can be improved without 
increase of airflow resistance 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ***** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat sink attached into the flow o f the cooling style ( 10 20) The re ctifier containin g thercMfierJ3I 

attachedTn one field~of tHi^he^inlT(rOTO)™(B) It is the AC generator for vehicles equipped with the above, and while 
preparing a fin (1 1 21) in the front face of the aforementioned heat sink (10 20), it is characterized by preparing a 
through hole (la, 2a). 

[Claim 2] The aforementioned heat sink (10 20) is an AC generator for vehicles according to claim 1 characterized by 
being mostly attached in a perpendicular to the aforementioned flow of the cooling style. 

[Claim 3] The aforementioned fin (1 1 21) is an AC generator for vehicles given in either the claim 1 characterized by 
being the configuration which spreads in a radial from the axis of rotation (50) of an AC generator, or the claim 2. 
[Claim 4] The aforementioned heat sink (10 20) is the AC generator for vehicles according to claim 1 to 3 which made 
each heat sink (10 20) the laminated structure in piles while having a positive-electrode side heat sink ( 1 0) and a 
negative-electrode side heat sink (20) and preparing two or more aforementioned through holes (la, 2a) in each heat 
'sink (10 20). 

[Claim 5] The AC generator for vehicles according to claim 4 characterized by for each aforementioned through hole 
(la, 2a) of each aforementioned heat sink (10 20) of a laminated structure shifting a position, and preparing it about the 
aforementioned flow direction of the cooling style. 



[Translation done.] 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001 ] _ _. - —r 

"[The technical field to which invention belongs] this invention relates to the AC generator for vehicles which raised the 
cooling efficiency of the rectifier built in especially about the AC generator for vehicles carried in an automobile etc. 
[0002] 

[Description of the Prior Art] Although the electric load of vehicles is increasing with upgrading of vehicles etc. every 
year and the high increase in power of the AC generator for vehicles is demanded in recent years, since increase of the 
output current leads to the temperature rise of a rectifier as it is, it needs to reduce the temperature of a heat sink. 
[0003] Then, in order to cope with elevated-temperature-ization of a rectifier, according to JP,10-56760,A, a through 
hole is prepared in the heat sink near the rectifier periphery, and the structure which applies a direct cooling wind to a 
rectifier and raises the cooling effect to it is known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as for generation of heat from a rectifier, it is inadequate just to 
cool a rectifier directly, in order that the most may heat-conduct to a heat sink immediately after generation of heat, 
and if the thermolysis performance from the heat sink itself is not raised, it is difficult [ it ] to raise cooling efficiency 
further. 

[0005] The purpose of this invention is to offer the AC generator for vehicles which can improve the thermolysis 

performance of a rectifier further in view of the above-mentioned point. 

[0006] 

[Means for Solving the Problem] this invention adopts a claim 1 or technical means according to claim 5 in order to 
solve the aforementioned technical problem. 

[0007] While preparing a fin (1 1 21) on the surface of a heat sink (10 20) according to invention according to claim 1 
Since the through hole (la, 2a) was prepared, while the surface area of a heat sink (10 20) increases greatly Compared 
with the case where a through hole (la, 2a) is not made in a heat sink (10 20), the ventilation nature of the cooling style 
becomes good, and a cooling wind cools a fin (1 1 21) and a rectifier (3) positively, consequently the thermolysis 
performance of a rectifier (B) improves sharply. 

[0008] According to invention according to claim 2, since the heat sink (10 20) is mostly attached in the perpendicular 
to the flow of the cooling style, the flow of the cooling style which passes along a through hole (la, 2 a) becomes 
smooth, and since cooling air capacity increases, it can improve a thermolysis performance. 

[0009] Since a fin (1 1 21) is a configuration which spreads in a radial from the axis of rotation (50) of an AC generator 
according to invention according to claim 3, the flow of the cooling style which goes to a periphery side becomes 
smooth, a draft resistance is reduced sharply and cooling air capacity increases from the central site of a heat sink (10 
20) while the heat sinking plane product of a heat sink (10 20) increases sharply, a thermolysis performance can be 
improved further. 

[0010] Since according to invention according to claim 4 two or more through holes (la, 2a) made in each accumulated 
heat sink (10 20) have been arranged so that a cooling wind may flow, a cooling wind flows everywhere the fin (1 1 21) 
of a heat sink (10 20), and since effective cooling is performed, a thermolysis performance can be improved sharply. 
[001 1] Since according to invention according to claim 5 each through hole (la, 2a) of each heat sink (10 20) of a 
laminated structure shifts a position and is prepared about the flow direction of the cooling style, a cooling wind flows 
everywhere the fin (1 1 21) of a heat sink (10 20), and since effective cooling is performed, a thermolysis performance 
can be improved sharply. For example, the flow direction of the cooling style can be grasped as shaft orientations of 
the AC generator for vehicles, and each through hole can be shifted and prepared in the direction of a path, or a hoop 
direction. 
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[0012] 

S^ di ? e f ° f , th ^ ;" Vention ^ Rafter, drawing 1 - drawing 3 explain the AC generator for vehicles of 1 operation 
gestalt which applied this invention (an AC dynamo is called hereafter) 

[0013 ] Drawing 1 is : the partial side cross section showing the whole AC-dynamo structure of this 1 operation gestalt, 
and the structure of the AC dynamo which contains a cooling fan as an example is shown. AC dynamo A shown in this 
drawing is constituted including Rota 40, a stator 4 1 , brush equipment 42, Rectifier B, the IC regulator 43 the drive 
frame 44, the rear frame 45, and the pulley 46 grade. 

£S 4 lfT 4 °t iS the /^°f A C dynamo A which is a synchronous generator, and has the structure between which 
pS' h cod 47 whlch <™ led about the copper wire by which insulating processing was carried out the shape 
of a cylinder and "i the shape of the said heart from both sides through the shaft 50 which is the axis of rotation by the 
field cores 48 and 49 which havesix presser foot stitch tongues. Moreover, in order to breathe out the cooling wind 
absorbed in accordance widi shaft orientations from the front side in shaft orientations and the direction of a path, the 
cooling fan 51 of an axial flow formula is being attached and fixed to the end face of the field core 48 by the side of a 
__front(pulley4^ 

shaft onentations from rear^** m the direction of a path, the cooling fan 52 of a centrifugal type is being attached and 
fixed to he end face of the field core 49 of rear ** by welding etc. Moreover, the slip rings 53 and 54 connected 
electrically are formed in the ends of a rotor coil 47 at rear ** of a shaft 50, and an exciting current flows from 

of foe sfip ^n7s r 53 t0 a^d°54 47 * ^ ^ 55 "* 56 in ^ 6qUipment 42 m P ressed a S ainst each 

£?lf \^u tat ° r 41 18 ^ Stat ° r ° f i AC dynam ° A ' md thC Stat0r 5 0f a three P hase circuit is wound ^out around 
nn S i ^ ° r T ple * 36 pieCCS) ] formed in ** stator core 57 at the Predetermined intervals. 

10016] Rectifier B is for rectifying the three-phase-circuit alternating current which is the output voltage of the stator 
coil 5 of a three phase circuit, and obtaining dc output, and is constituted including the terminal block 4 which contains 
the e ectrode for wmng inside, the positive^electrode side heat sink 10 fixed at the predetermined intervals and the 

S it u ; e ,n ^ ^ 2 °J m t tW ? ° f m ° re r?CtifierS 3 attached in each heat sil * by soldering. And both the ' 
heat sinks 10 and 20 are being fixed to the almost perpendicular relation to the flow of the cooling style introduced 
from the inhalation aperture 3 1 . About the detail of Rectifier B, it mentions later 

[0017] The IC regulator 43 is keeping the output voltage of AC dynamo A constant by being intermittent in the 
impression of voltage to a rotor coil 47, when the exciting current passed to a rotor coil 47 is controlled, it is light and a 
load becomes [ output voltage ] higfr the thing for a pulley 46 telling rotation of an engine (not shown) to Rota 40 in 
AC dynamo A -- it is - a shaft 50 - on the other hand, it is bound tight and fixed to the edge (slip ring 53 grade and 
opposite side with the nut 58 Moreover, the rear covering 30 is attached so that brush equipment, RectSer B and 
the IC regulator 43 may be covered. 

[0018] If the rotation from an engine is told to a pulley 46 through a belt etc., Rota 40 will rotate AC dynamo A which 
has the structure mentioned above in the predetermined direction. By impressing energizing voltage to a rotor coil 47 
from the extenor, each claw part of field cores 48 and 49 is excited, a stator coifs canbe nfade tofenemte^-phL 
circuit alterna ting voltage and the predetermined output current is taken out from the output terminal of Rectifier B 
The output voltage of AC dynamo A is adjusted by the IC regulator 43 

[0019] Moreover, since the cooling fan 51 attached in the end face of a field core 48 rotates with rotation of Rota 40 
mentioned above, while a cooling wind is inhaled inside AC-dynamo A through an about 46 pulley [ of the drive frame 
44 inhalation aperture and a rotor coil 47 is cooled by this shaft-orientations component of the cooling style the 
pulley side half of a stator coil 5 is cooled by the direction component of a path. Since similarly the cooling fen 52 
attached m the end face of a field core 49 also rotates, after the cooling wind which was inhaled through the inhalation 
aperture 31 of the rear covering 30 and which was carried out cools Rectifier B and the IC regulator 43, even about 52 
cooling tan is led, this cooling wmd is discharged in the direction of a path, and rear ****** of a stator coil 5 is cooled. 

[0020] the flow direction to which the through holes la and 2a prepared in each heat sink (the positive-electrode side 
heat sink 10 and negative-electrode side heat sink 20) by which the laminating was carried out at that time met the 
outline shaft orientations of the cooling style - being related - a position - alternate ~ shifting - **** - a cooline 

: "! he fn thr ^h holes laand 2a "being alternate (the shape of zigzag) - time for a cooling wind to contact each 
heat sinks 10 and 20 becomes long on the passing relation, and a thermolysis performance 
[0021] Drawing 2 is the perspective diagram showing the detailed configuration of Rectifier B mentioned above 
Moreover drawing 3 is III-III in drawing 2 . It is a cross section. As shown in these drawings, Rectifier B has the 
positive-electrode side heat sink 10 which lapped in the direction of a path partially mutually, and the negative- 
electrode side heat sink 20 while having a predetermined interval in the direction of the axis of rotation The outer 
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diameter of the positive-electrode side heat sink 10 is set up more greatly than the outer diameter of the negative- 
electrode side heat sink 20, and it is led to the direct positive-electrode side heat sink 10, without a part of other air 
minding the negative-electrode side heat sink 20 while being led to the positive-electrode side heat sink 10, after a part 
of air introduced through the inhalation aperture 3 1 of the rear covering 30 passes along the negative-electrode side 
heat sink 20. Moreover, the output terminal 32 taken out outside attaches the output of AC dynamo A in a part of 
positive-electrode side heat sink 10 by pressing fit etc., and it is fixed to it. 

[0022] The positive-electrode side heat sink 10 has four craters 33 where the rectifier 3 was soldered to the crevice. 
Similarly, the negative-electrode side heat sink 20 has four craters 34 where a rectifier 3 is soldered. For example, each 
[ these ] heat sinks 10 and 20 are formed in a predetermined appearance configuration by fabricating metal plates 
which have predetermined board thickness, such as a thermally conductive good aluminum plate and a copper plate, 
(die casting, sheet metal, etc.). In addition, although the number of the craters 33 and 34 in which the rectifier 3 formed 
in each of heat sinks 10 and 20 is installed was respectively made into four pieces, in rectifying the three-phase-circuit 
alternating current generated in the stator coil 5, as long as there are three rectifiers 3, respectively, it may come out 
- — enough-and-for-a-certain-reasonrthe num as 
three pieces, respectively. 

[0023] Moreover, simultaneous formation of the through holes la and 2a may be carried out at the time of fabrication 
of a metal plate, or they may be formed by the press or cutting. 

[0024] In the front face of the inhalation aperture 31 which introduces a cooling wind, the positive-electrode side heat 
sink 10 of the side which counters, and the negative-electrode side heat sink 20, it has considered as the configuration 
to which the fins 1 1 and 21 for thermolysis spread in a radial towards a periphery side from the axis-of-rotation 50 side 
of AC dynamo A. It becomes possible for the cooling wind introduced from the inhalation aperture 3 1 to flow 
smoothly towards a periphery side from a central site, and to lead a cooling wind also to the portion of through holes la 
and 2a smoothly by it. 

[0025] Next, the operation by the above-mentioned composition is explained. 

[0026] In draw ing 1 - drawing 3 , a cooling wind is absorbed by rotation of the cooling fan 52 of the centrifugal type 
fixed to the field core 49 of rear ** from the back lower part of AC dynamo A of drawing 1 , and flows like an arrow 
by it. A cooling wind flows in accordance with the side of the fin 2 1 which projected from the 2nd step of heat sink 20, 
and the part flows through through-hole 2a opened in the 2nd step of heat sink 20 by the abbreviation right angle. The 
2nd step of heat sink 20 is cooled in such process. Furthermore, a cooling wind flows in accordance with the side of the 
fin 1 1 which projected from the 1st step of heat sink 10, and the part flows through through-hole la opened in the 1st 
step of heat sink 10 right-angled. The 1st step of heat sink 10 is cooled in such process. Like an arrow, by the cooling 
fan 7, a cooling wind is bent in the direction of a periphery, cools a stator coil 5, and is emitted to the exterior of the 
AC generator for vehicles. 

[0027] In drawing 2 and drawing 3 , while accumulating the heat sinks 10 and 20 of two sheets Since two or more 
through holes la and 2a were made in each heat sinks 10 and 20, while a heat sinking plane product increases A 
cooling performance can be improved without the flow of the cooling style which passes along fins 1 1 and 21 and 
through holes la and 2a becoming smooth, and making a draft resistance increase not much according to the 
interaction of the fins 11 and 21 of a radial, and two or more through holes 1 a and 2a. 

[0028] Moreover, since time for a cooling wind to flow everywhere the fins 1 1 and 21 of heat sinks 10 and 20, and for 
a cooling wind contact a heat sink, since two or more through holes la and 2a made in each accumulated heat sinks 10 
and 20 of two sheets have been alternately arranged so that a cooling wind may flow in the shape of zigzag becomes 
long, cooling efficiency (thermolysis performance) improves sharply. 

[0029] Moreover, with this operation gestalt, although the fin is prepared in the radial, its fin is parallel and may form 
it in the direction which meets mostly the flow of the cooling style which flows from the axis of rotation 50 to the 
method of the outside of radial. 

[0030] Drawing 4 is an operation gestalt at the time of making in agreement both through holes la and 2a prepared in 
the positive-electrode side heat sink 10 and the negative-electrode side heat sink 20 so that it may become linear to the 
flow of the cooling style. 

[0031] Since a cooling wind flows through holes la and 2a linearly, although slight capacity which cools a rectifier 3 
falls, since the flow of the cooling style becomes smooth and a draft resistance becomes small rather than the case 
where a cooling wind flows in the shape of zigzag, increase of cooling air capacity is attained, and coexistence with the 
improvement in a cooling performance of Rectifier B and the improvement in a cooling performance of a stator coil 5 
can be aimed at. 



Page 1 of 2 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation • 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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